Understanding the cellular uptake and biodistribution of a dual-targeting carrier based on redox-sensitive hyaluronic acid-ss-curcumin micelles for treating brain glioma.
The gliomas treatment is challenging due to the limits imposed by blood-brain barrier to the distribution of the drugs in the brain. Therefore, we designed a brain glioma targeting redox-sensitive hyaluronic acid (HA)-ss-curcumin (CUR) micelles. HA was conjugated to CUR through a disulfide bond, which could form micelles independently in aqueous solution. And we further increased the drug loading by loading free CUR. Brain penetration was achieved with Tween 80, whereas glioma-targeting was inclined by CD44-mediated endocytosis. Compared to the disulfide-free group, the redox-sensitive micelles exhibited rapid in vitro drug release under high glutathione conditions, significantly enhanced cell apoptosis and cellular uptake in G422 glioma cells. Redox-sensitive micelles displayed about 4.70-fold higher area under the curve in rats after intravenous injection in comparison to the free CUR and effectively accumulated in the brain. These findings suggest that redox-sensitive micelles could be a promising candidate to achieve brain targeted CUR delivery.